Traditional Chinese Medicine Constitution (TCMC) theory states that individuals with a biased TCMC are more likely to suffer from specific diseases. However, little is known regarding the influence of TCMC on susceptibility to hypertension. The aim of this study is to examine the possible relationship between TCMC and hypertension. Retrospective evaluation and observation were performed using the STROBE guidelines checklist. A large community-based cross-sectional study was conducted between 2009 and 2013 in Changsha, China. TCMC was assessed using a questionnaire that included 68 items. TCMC distributions and the associations of different TCMCs with hypertension risk were analyzed. In total, 144,439 subjects underwent evaluations of TCMC and blood pressure (BP). There were significant differences in the hypertension prevalence among the various TCMC groups (P < .01). An adjusted logistic regression model indicated that those with phlegm wetness, yin deficiency, blood stasis, or qi deficiency were more likely to have hypertension. Analysis of the clinical characteristics related to TCMC indicated that different TCMCs corresponded to different hypertension classifications using Western medicine criteria; for example, phlegm wetness with hypertension was similar to obesity-related hypertension. Our results suggest that phlegm wetness, yin deficiency, blood stasis, and qi deficiency have different effects on the prevalence of hypertension. More attention should be paid to TCMCs associated with susceptibility to hypertension, and corresponding preventive and therapeutic treatments should be developed according to different TCMCs.
Introduction
Hypertension is a major risk factor for cardiovascular disease and related death. [1] The prevalence of hypertension is 27.2% in the adult Chinese population aged 35 to 74 years [2] ; in Europe, United States, and Canada, this prevalence is 44.2%, 27.8%, and 27.4%, respectively. [3] In the Western world, human constitutions were described as early as in the writings of Hippocrates of Cos. Four types of constitution, namely, blood, phlegm, yellow bile, and black bile, were defined. Traditional Chinese Medicine Constitution (TCMC, called Tizhi in Chinese) was first mentioned in Huang di's Canon of Medicine. TCMC is defined as an integrated, metastable, and inherent endowment based on innate and acquired traits of physical appearance, physiological function, and psychological condition. [4] As a key evaluation standard for the Chinese population, TCMC theory has been widely applied for 2000 years to stratify individuals' health statuses as subhealthy, subdisease, or predisease. Indeed, TCMC theory lays the foundation for health promotion and disease prevention in China. [5] To improve nationwide health management and deliver betterpersonalized medicine, the Chinese government created a project to establish a normative TCMC system based on classified questionnaires administered by Chinese Mainland experts. The reproducibility, reliability, and validity of the questionnaire were assessed [6] and then published by the China Association of Chinese Medicine in 2009 (Table S1 -2, http://links.lww.com/ MD/B939). [7] TCMCs are classified as either normal (N, also called pinghe) or biased (also called Pianpo) and can be further divided into 8 subtypes: qi deficiency (QDF), yang deficiency (PD), yin deficiency (ND), phlegm wetness (PW), wetness heat (WH), blood stasis (BS), qi depressed (QDP), and inherited special constitution (ISC). According to the defining criteria, a person's TCMC may be complex. Questionnaires and criteria classifying TCMC have been widely used in community health and physical examinations in China since 2009 .
Recently, an increasing number of studies have focused on the distribution and formation of TCMC in individuals living in Mainland China, Taiwan, and Hong Kong. Wang et al carried out the largest-scale investigation, evaluating 21,948 people in different geographical locations in China. The results showed that a large number of participants suffer from biased TCMCs, such as the QDF, WH, and PD constitutions. Moreover, environmental location, sex, age, marital status, occupation, and education have been demonstrated to affect TCMC. [8] Similar results were found in other studies. [9] Furthermore, according to Traditional Chinese Medicine philosophy, people with a biased constitution are susceptible to subhealthy states and certain diseases, especially chronic diseases. Although a small sample study indicated that the PW, ND, and QDF constitutions are the major influencing factors on hypertension [10] and that patients with the WH or QDP constitution might have increased susceptibility to intracerebral hemorrhage, [11] additional studies using extensive data (including physical and blood test results) are still necessary to further elucidate the clinical relevance of TCMC and its relationship to hypertension.
This study aimed to investigate the demographic, physical, and clinical characteristics associated with different constitutions, as well as the relationship between TCMC and hypertension, in adult Chinese residents in Yuelu District, Changsha City. The results can potentially expand TCMC theory and have great significance for improving precision medicine to combat hypertension.
Materials and methods

Study design and data sources
This large community-based cross-sectional study collected information from community health registry systems in Yuelu District, Changsha City. Retrospective evaluation and observation were performed using the STROBE guidelines checklist. Community hospitals offer basic health services and also work to build profiles of the permanent resident population with resident consent. Some services are free according to "The National Basic Public Health Service Specification 2009." TCMC classification of residents is required for those aged >65 years and is recommended for all residents. An official scorer uploads resident's electronic profiles to the community health registry system. The information includes personal details, health-related habits, family history, basic physical examination, and blood test results. The quantity and quality of electronic profiles is the main test of the community hospital. We acquired available data from the Yuelu Health Bureau without sensitive personal information, such as name or personal identification. Random sampling was not used to control for potential sources of bias; instead, we collected all information available based on eligibility criteria.
Participants
The participants were permanent residents older than 15 years with reasonable records of TCMC and BP. The participants were recruited from the community health registry system from January 1, 2009 to December 31, 2013, in Yuelu District, Changsha City, Hunan Province, China. If the participants had >1 record containing BP and blood test results, the most recent record was included in the study. Entry and data-cleaning criteria are shown in Figure 1. 
Quality assurance of the clinical and laboratory data
Physicians in community hospitals performed the physical examinations and laboratory tests. Hypertension was defined as systolic blood pressure (SBP) ≥140 mmHg or diastolic blood pressure (DBP) ≥90 mmHg, or a history of hypertension, or taking antihypertensive drugs. Following the 2005 and 2010 Chinese Guidelines for the Prevention and Treatment of Hypertension, seated BP was measured at least twice using a mercury sphygmomanometer or electronic sphygmomanometer.
A fasting blood glucose (FBG) test was performed for free for older (>65 years' old), hypertensive, and diabetic patients as well as for patients with serious mental illnesses. Extreme or irrational Li et al. Medicine (2017) 
Medicine values for body mass index (BMI), FBG, hemoglobin (HB), total cholesterol (TC), triglyceride (TG), creatinine (Cr), blood sodium (Na), and potassium (K) were excluded ( Fig. 1 ).
TCMC measurements
TCMC classifications were determined using questionnaires based on the TCMC classification and criteria issued by the China Association of Chinese Medicine (ZYYXH/T157-2009). [7] The questionnaires consisted of 68 items on a 1 to 5 type response scale (from 1 [never happened] to 5 [always happens]) for 9 TCMC subtables, and each subtable had 7 or 8 items. The questionnaires and criteria are shown in Tables S1 and S2, http://links.lww.com/ MD/B939. Individuals answering "yes" for the N constitution produced same results to those answering "basically yes," and individuals answering "yes" for the Pianpo constitution produced same results to those answering "possible yes" in statistical analysis. Either Traditional Chinese Medicine physicians or a special physician who had acquired professional training certification performed the diagnosis in the community hospitals.
Ethics statement
This study complied with the Declaration of Helsinki, and we guaranteed the participants that their data would be used only for scientific research. The institutional review board (IRB) of The Third Xiangya Hospital, Central South University (No. 2015-S164), approved the study. The IRB membership included community representatives and medicine and law experts. The residents provided written informed consent for the use of their health information by the research center.
Statistical analysis
All analyses were performed using SPSS (version 17.0) statistical software with 2-sided tests. Continuous variables are shown as means and 95% confidence intervals (CIs), and categorical variables are shown as numbers (n) and percentages (%). Differences across groups were compared by analysis of variance (ANOVA)/nonparametric tests and x 2 tests, as appropriate. Crude and adjusted odd ratios (ORs) and their 95% CIs were calculated using unconditional logistic regression models to evaluate the associations between hypertension risk and 5 types of TCMC, including N, QDF, ND, PW, and BS. Adjusted logistic regression models were adjusted for age, sex (female vs. male), BMI (<18.5, 25-27.99, 28-31.99, and ≥32 kg/m 2 , with 18.5-24.99 as a reference), smoking (continued smoking and quit smoking, with never smoked as a reference), alcohol intake (sometimes, usually, and every day, with never as a reference), and family history (yes vs. no).
Results
Sociodemographic and physical characteristics
Data from the 176,205 participants who completed the TCMC questionnaires were collected from the community health registry system in Yuelu District, Changsha City. We organized the data to ensure the validity and veracity of the results. Participants who were missing BP measurements or who had a SBP <70 or <220 mmHg, a DBP <30 or >150 mmHg, or a pulse pressure (PP) <10 mmHg were removed. Ultimately, 144,439 participants were included in the final analysis ( Figure 1 ).
The characteristics of the study participants are shown in Tables 1 and 2 . The average age was 46.37 ± 17.69, with distributions of 15 to 34.9 years, 35 to 65 years, and older than 65 years constituting 31.8%, 49.4%, and 18.8% of the participants, respectively. Males made up 46.3% of the participants. The average BMI was 22.29 ± 2.18 kg/m 2 . Smokers constituted 6.3% of the participants: 1.0% of the participants had quit smoking, 91.1% of the participants had never smoked, and 1.6% of the participants had missing data. The frequencies of www.md-journal.com never drinking, sometimes drinking, usually drinking, and drinking everyday were 84.8%, 12.4%, 0.5%, and 0.3%, respectively, whereas 1.9% of the participants had missing data. In total, 6.8%, 0.7%, and 14.1% of the participants had diabetes, stroke, and coronary heart disease, respectively.
TCMC types
An individual can theoretically possess 1 to 9 TCMC types simultaneously. The majority (139,759) of participants had only 1 TCMC, whereas 4005, 547, and 128 participants had 2, 3, and >4 TCMCs, respectively. For the participants with a single TCMC, 94,496 (66.6%) participants presented the N constitution, whereas the frequencies of biased TCMCs were as follows: PW (11.5%), QDF (5.7%), ND (5.3%), BS (4.4%), PD (4.0%), QDP (1.3%), WH (1.0%), and ISC (0.2%).
Relationships between hypertension and TCMC types
The overall hypertension prevalence was 16.7% in all participants, and significant differences were apparent among individual TCMCs (P < .01). 
Characteristics of the PW, QDF, ND, and BS TCMCs
Relationships between independent factors and the PW, QDF, ND, and BS TCMCs were individually examined (Tables 1 and  2 ). The results were as follows: BMI values were lowest for the participants with a QDF constitution in the biased TCMC group; participants in the ND group had the highest age, whereas their TC, TG, and Cr levels were the lowest; participants in the PW group had the highest BMI, FBG, TC, TG, and Cr levels, and this group had the highest proportion of patients with diabetes; Na and HB levels were the highest in the BS group, as were the proportions of stroke and coronary heart disease patients. The relationships between certain TCMCs and the corresponding hypertension subtypes in Western medicine are summarized in Table 4 .
Discussion
Constitution is an ancient concept that arose approximately 2000 years ago. TCMC is a vital achievement of Chinese medicine and is used to indicate health status and susceptibility to chronic disease and to help determine treatment strategy. Therefore, TCMC has potential application in health management, disease prevention (Zhi Wei Bing in Chinese means preventive treatment of disease), and individual therapy. An increasing number of studies have investigated the epidemiology and influencing factors associated with TCMC in Asia, but few have incorporated extensive data including physical and blood tests as potential influencing factors. The relationship between the prevalence of chronic disease and TCMC has been investigated in small sample studies, but associations between TCMC characteristics and Note: n indicates the number of participants. BMI = body mass index, BS = blood stasis, Cr = creatinine, DBP1 = diastolic blood pressure in hypertensive participants, DBP2 = diastolic blood pressure in nonhypertensive participants, FBG = fasting blood glucose, Hb = hemoglobin, K = blood potassium, N = normality, Na = blood sodium, ND = yin deficiency, PW = phlegm wetness, QDF = qi deficiency, SBP1 = systolic blood pressure in hypertensive participants, SBP2 = systolic blood pressure in non-hypertensive participants, TC = total cholesterol, TG = triglyceride .
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Medicine modern medicine have not been well summarized. To our knowledge, this study is the first to examine associations between TCMC and demographic, physical, and laboratory characteristics, and to thereby demonstrate a critical role for TCMC in the prevalence of hypertension based on extensive data. The findings of this study strengthen TCMC theory, improve our understanding of the guiding role of TCMC in the prevention of hypertension, and provide a reference for future investigations.
In total, 144,439 people were included in our present study. The participants were individuals older than 15 years from Yuelu District, Changsha, in the south-central part of China. According to The People's Government of Yuelu District of the Changsha Municipality, the total population of Yuelu District in 2015 was 880,000. [12] A nationwide sampling survey showed that 17.62% of the population was younger than 15 years. [13] Therefore, approximately 725,000 people older than 15 years should have been in Yuelu District; thus, approximately 20% of the residents were included in our present study. This considerable population included almost all residents who received community hospital service in Yuelu District.
The present findings show that the majority of the residents possessed the N constitution, which indicates a healthy state of innate and acquired qualities in physical appearance, physiological function, and psychological condition. The most common single-biased TCMCs were PW, QDF, and ND. The proportion Table 2 Comparison of the basic classified variables corresponding to the characteristics of different TCMCs (N [%] ). Note: n indicates the number of participants. BS = blood stasis, CHD = coronary heart disease, N = normality, ND = yin deficiency, PW = phlegm wetness, QDF = qi deficiency.
Table 3
Relationship between TCMC and hypertension prevalence among the residents in Yuelu District. Note: n indicates the number of participants. BS = blood stasis, CI = confidence interval, N = normality, ND = yin deficiency, OR = odds ratio, PW = phlegm wetness, QDF = qi deficiency, WH = wetness heat. * Adjusted for age, sex, BMI, smoking, alcohol intake, and family history.
Table 4
Summary of the major clinical TCMC characteristics and the possible corresponding hypertension classifications according to Western medicine criteria. of participants with the N constitution in the current study was higher than in previous studies. An investigation based on 21,948 participants in 9 provinces and cities (not including Hunan Province) showed that two-thirds of the participants had a biased TCMC and that the top 3 single-biased TCMCs were QDF, WH, and PD. [8] According to Wang et al's study, the proportion of biased TCMCs differs because of geographic position. This difference may be caused by sampling-related and geographic position-related issues.
The prevalence of hypertension in our study was 16.7%, which is slightly lower than the 18.8% reported in a national general survey conducted in 2002. [2] We believe this difference is acceptable because the prevalence was lower in southern China than in northern China. A highlight of the current work is that we revealed the influence of TCMC on hypertension prevalence after adjusting for confounding factors and summarized TCMC characteristics based on Western medicine theory. The PW, ND, BS, and QDF constitutions were positively associated with the prevalence of hypertension. This result is similar to that of a previous study, which demonstrated that the PW, ND, and QDF constitutions have a positive influence on hypertension. [10] The PW constitution exhibited a significant association with hypertension after adjusting for confounding factors. Our results showed that participants with the PW constitution were the youngest in the biased TCMC group, but their BMI level was the highest and tended toward glucolipid metabolism problems. This finding is similar to that of a previous study, which indicated that abnormal metabolism, including hyperlipidemia, diabetes, and disability of sodium-potassium ATPase function, is involved in the development of the PW constitution. [14] Therefore, hypertensive patients with the PW constitution had very similar characteristics to individuals diagnosed with obesity-associated hypertension in Western medicine. In a study by Wang et al, logistic regression analysis identified dietary habits, sleep, exercise, smoking, and body shape as the influencing factors for PW formation. [15] Regrettably, we did not assess the lifestyle habits of the participants in our study; however, the relatively high number of males and the high proportion of individuals with the PW constitution who smoked and drank indicated relatively unhealthy lifestyles. Moreover, the results also suggested that lifestyle changes and attempts to prevent metabolic disorders should be considered for individuals with the PW constitution.
Approximately 4000 years ago, an ancient Chinese healer wrote in the book "The Yellow Emperor's Inner Classic • Su Wen • Debate on Yin and Yang" that "Yin is half in forty years old, then the ability of life is suppressed." In the present study, the mean age of the participants in the ND group was the highest, and no significant abnormal physical or laboratory examinations were found in this group. Thus, the results indicate that aging is a major contributing factor to the prevalence of hypertension in patients with the ND constitution, and hypertensive patients with this constitution correspond to healthy aging people with stiffness in the aorta and arterial walls.
The Yellow Emperor's Inner Classic recorded that a high dietary intake of salt would induce a hardness of the pulse and contribute to the BS constitution. The famous Ming Dynasty medical scientist Shi-zhen Li stated that "Salt is having the smell of salt and fish as well as blood, and eating more salt will suppress circulation hemostasis and induce blood stasis." The role of sodium is well recognized by Western medical scientists. [16] Presently, there is compelling evidence connecting high-sodium diets to hypertension. The results of INTERSALT, a worldwide epidemiological study, highlight the relationship between sodium intake and hypertension at the population level. [17] Interestingly, the sodium level in the present study was highest in the BS group, indicating that these individuals had a relatively high intake of salt and/or a poor ability to excrete sodium. Recently, the BS constitution was proven to play an essential role in cardiovascular disease, including coronary heart disease, [18] which is consist with our results. Therefore, the initial factor promoting the development of the BS constitution is likely sodium, which means that salt-sensitive hypertension is the corresponding Western type for hypertensive patients with the BS constitution.
Another risk factor for hypertension is the QDF constitution. This constitution was reported to have a role in hypertension, particularly in females, in a previous study. [9] Based on TCMC theory, the QDF constitution is characterized by a lean shape, timidity, trouble sleeping, shortness of breath, low voice, dizziness, sweating, and being prone to cold. The characteristics of the QDF constitution were not successfully summarized by the current data, and further studies are still necessary.
Hypertension involves complex interactions between genes and environmental factors, and hypertensive patients typically have unique individual clinical characteristics. Because of this variation, hypertensive patients are typically assigned to different subgroups based on biomarkers (such as renin, c-reactive protein, and homocysteine). [19] [20] [21] [22] [23] and clinical characteristics (such as age, salt intake, obesity, and diabetes). [24] [25] [26] For example, hypertensive patients with hyperhomocysteinemia have a higher risk of stroke, and folic acid supplementation is useful for prevention in such patients. [22] TCMC theory is a type of empirical medicine that was developed during ancient times based on natural phenomena and has been further refined by modern medicine to explain physiological phenomena and disease. [27, 28] Furthermore, according to TCMC theory, biased constitution is preventable and treatable. Physical exercise, a healthy diet, and an optimistic attitude have been proven to be important protective factors for biased TCMCs. In addition, traditional Chinese herbs may be helpful for remedying biased TCMCs and certain specific diseases. [29, 30] One example is an antimalarial substance extracted from a plant using a low-temperature process that was discovered by the researcher Tu Youyou, [31] who received the 2015 Nobel Prize in Physiology or Medicine for her work. In a word, TCMC may be a useful and simple classification system to predict the risk of hypertension and determine preventive and therapeutic effects.
There are limitations in the present study. First, we collected information from community health registry systems without random sampling. Approximately 20% of the residents in the examined geographic region were included in our present study; thus, selection bias was likely to exist. Second, some participants did not have complete clinical and laboratory data, and the proportion of patients with missing data was higher than in other studies. Third, quality control was performed by each community hospital. Extreme data points were relatively common in the present study, and sampling bias during data cleaning may have influenced the results. Finally, this was a community-based, crosssectional study that revealed a relationship between TCMC and hypertension but without causal information. Thus, an additional cohort study is still required.
In summary, despite several limitations and limited mechanistic research, the current work showed that TCMC classification might be helpful for identifying potential health problems, preventing disease and guiding rational therapy. Better understanding of the characteristics of particular TCMCs may be useful for subtyping hypertension and could guide the evolution of precision medicine. 
Conclusions
Based on TCMC theory, the health status of the residents of Yuelu District was generally good. The majority of residents were of N constitution, and the most frequent single-biased TCMCs were the PW, QDF, and ND constitutions. Moreover, the PW, ND, BS, and QDF constitutions had different characteristics and differential effects on the prevalence of hypertension; thus, TCMC may be able to help subtype hypertension.
